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(57)Abstract 

PROBLEM TO BE SOLVED: To decompose an urethane resin into a decomposition product 
capable of regenerating to other resin composition by a simple operation and produce a resin 
composition by using the resultant decomposition product. 

SOLUTION: This urethane resin is decomposed by kneading and reacting a mixture composed of 
16-100 pts.wt urethane resin which is a material to be decomposed with 1 ptwt. amine 
compound which is a decomposition treating agent at 130° C to 300° C. Since the urethane 
resin is decomposed by a small amount of decomposition treating agent, the decomposition 
product can keep adequate molecular weight and facilitates curing when mixed with epoxy resin. 
Further, the above method carrying out decomposition treatment while kneading enables 
homogeneous decomposition of urethane resin by a small amount of decomposition treating 
agent and can prevent deterioration of decomposition product because of short decomposition 
time. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The decomposition approach of the urethane resin characterized by using urethane resin as the mixture 
which consists of urethane resin of the 16 - 100 weight section, and an amine compound of 1 weight section in an 
amine compound and the decomposition approach of the urethane resin to which it is made to react, heating to a 
130 degrees C - 300 degrees C temperature requirement, and making it carry out a decomposition reaction. 
[Claim 2] Said decomposition reaction is the decomposition approach of the urethane resin according to claim 1 
characterized by carrying out kneading said urethane resin with said amine compound. 

[Claim 3] The decomposition approach of the urethane resin according to claim 1 characterized by performing said 
reaction after mixing said urethane resin and said amine compound. 

[Claim 4] The manufacture approach of the resin constituent characterized by making the decomposition process to 
which a 130 degrees C - 300 degrees C temperature requirement is made to heat and carry out the decomposition 
reaction of the urethane resin of the 16 - 100 weight section, and the amine compound of 1 weight section, and the 
decomposition product and epoxy resin which were obtained at said decomposition process react, and compounding 
a resin constituent. 

[Claim 5] The manufacture approach of the resin constituent characterized by making a decomposition product, the 
compound which has an isocyanate reactivity hydroxyl group, and isocyanate react at the decomposition process to 
which a 130 degrees C - 300 degrees C temperature requirement is made to heat and carry out the decomposition 
reaction of the urethane resin of the 16 - 100 weight section, and the amine compound of 1 weight section, and said 
decomposition process, and compounding a resin constituent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the decomposition approach of urethane resin, and the manufacture 
approach of a resin constituent, and relates to the decomposition approach of the urethane resin which can reuse a 
decomposition product for urethane resin as it is, and the manufacture approach of the resin constituent which used 
this decomposition product. 
[0002] 

[Description of the Prior Art] In recent years, the requests to reuse of disposable household electric appliances etc. 
are mounting, and, as for these disposable household electric appliances, the reuse approach is studied for every 
component. For example, in waste refrigerator processing, urethane foaming resin is used as a heat insulator, and 
that reuse is considered also about this urethane resin. 

[0003] Approaches various for many years are reported about the recycle approach of urethane foaming resin, for 
example, flexible polyurethane foam is decomposed into JP,42-10634,B by monoethanolamine, and the approach of 
distilling aromatic amine and monoethanolamine and carrying out separation recovery from a decomposition 
product, is indicated after that. 

[0004] This invention had to use decomposition processing agents, such as monoethanolamine, so much for the 
purpose of carrying out separation recovery of the polyol which is the manufacture raw material of urethane resin, 
and it made down stream processing for reusing complicated in order to have to distill and refine the decomposition 
product acquired as a result. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, when reusing a decomposition product in the 
decomposition approach of conventional urethane resin, there was a problem that down stream processing became 
complicated. 

[0006] In view of such a problem, it succeeds in this invention, and aims at offering the approach of disassembling 
urethane resin into the possible decomposition product of reproducing to other resin constituents by the easy 
activity, and the manufacture approach of a resin constituent of manufacturing a resin constituent using this 
decomposition product further. 
[0007] 

[Means for Solving the Problem] The decomposition approach of the urethane resin of this invention is 
characterized by using urethane resin as the mixture which consists of urethane resin of the 16-100 weight section, 
and an amine compound of 1 weight section in an amine compound and the decomposition approach of the 
urethane resin to which it is made to react, heating to a 130 degrees C - 300 degrees C temperature requirement, and 
making it carry out a decomposition reaction. 

[0008] As for said especially decomposition reaction, it is desirable to carry out kneading said urethane resin with 
said amine compound. 

[0009] Moreover, after mixing said urethane resin and said amine compound, it is desirable to perform said 
kneading and reaction. 

[0010] Moreover, as for said decomposition reaction, it is desirable to carry out for 1 to 20 minutes. 
[001 1] The manufacture approach of the resin constituent of this invention is characterized by making the 
decomposition process to which a 130 degrees C - 300 degrees C temperature requirement is made to heat and carry 
out the decomposition reaction of the urethane resin of the 16 - 100 weight section, and the amine compound of 1 
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weight section, and the decomposition product and epoxy resin which were obtained at said decomposition process 
react, and compounding a resin constituent. 

[0012] Moreover, said resolvability living thing, the compound which has an isocyanate reactivity hydroxyl group, 
and isocyanate can be made to be able to react, a resin constituent can be compounded, and a resin constituent can 
also be created. 

[0013] When this invention persons disassembled urethane resin with the amine compound which is a 
decomposition processing agent, they are carrying out kneading urethane resin and an amine compound, and 
checked that urethane resin could be disassembled even into extent which will be in a liquid condition by use of the 
amine compound of a minute amount as a decomposition processing agent. 

[0014] Moreover, when what was not hardened even if it heated the decomposition product and epoxy resin which 
were obtained by adding urethane resin in a lot of decomposition processing agents like before, and heating and 
stirring heated the decomposition product and epoxy resin which were obtained by the decomposition approach of 
this invention, it checked that the Plastic solid with which a decomposition product functions as a curing agent, and 
consists of a rubber-like resin constituent was acquired. 

[0015] That is, without needing purification of a decomposition product, it checked that reuse of a decomposition 

product was possible, and resulted in this invention. 

[0016] 

[Embodiment of the Invention] This invention is explained more below at a detail. 

[0017] This mixture is fed into kneading machines, such as a biaxial extrusion machine, after infiltrating the amine 
compound 1 weight sections, such as alkanolamine, into urethane foam 16 - the 100 weight sections at 
homogeneity. The interior of a biaxial extrusion machine and two rollers are heated by 130 degrees C - about 300 
degrees C, and the mixture thrown in in the kneading machine is kneaded within a biaxial extrusion machine, and it 
is disassembled even into extent which becomes liquefied, contacting the amine compound and homogeneity of a 
minute amount. 

[0018] For example, urethane resin RNHCOOR' (in R, an isocyanate radical and R f point out a polyol radical), and 
when the amine compound NH(R"OH) 2 (R" points out an alkyl group) is made to react, a reaction as shown in 
following (1) arises. 
[Formula 1] 

HO H <R"OH) 

R-N-C-O-R J + N y 



(R"OH) 
H 0 ^(R"OH) 
R-N-C-N +R , -OH 



(R"OH) 

Furthermore, if this liquefied decomposition product is made to mix a specified quantity epoxy resin, a 
decomposition product will work as a curing agent and an urethane modified epoxy resin will be compounded. 
[0019] What kind of urethane resin with a urethane bond, an urea bond, etc. is sufficient as the urethane resin 
concerning this invention which is a decomposition product-ed, for example, it has classes, such as elasticity 
urethane, hard urethane, half-rigid urethane, and urethane elastomer. Moreover, it is desirable to grind in the 
configuration which is easy to supply to a processor. 

[0020] The amine compound concerning this invention is used as a decomposition processing agent of the urethane 
resin which is a decomposition product-ed, and is usually used by the amine compound independent as a 
decomposition processing agent. As an amine compound to be used, straight chain-like fatty amine, annular fatty 
amine, aromatic amine, heterocyclic amine, etc. can be mentioned. As straight chain-like fatty amine, more 
specifically Ethylenediamine, a tetramethylenediamine, A hexamethylenediamine, propanediamine, 2- 
ethylhexylamine, Monoethanolamine, diethanolamine, triethanolamine, Isopropanolamine, 2-(2-aminoethyl amino) 
ethanol, 2-amino-2-hydroxy methyl -1, 3 -propanediol, ethylamino ethanol, an amino butanol, n propylamine, G n 
propylamine, n amylamine, an isobutyl amine, or methyl diethylamine is mentioned. As annular fatty amine, they 
are cyclohexylamine, a piperazine, a piperidine, etc. As aromatic amine, an aniline, a toluidine, benzylamine, a 
phenylenediamine, xylylene diamine, or a chloroaniline can be mentioned. As heterocyclic amine, a pyridine, 

http ://www4 . ipdl .nci pi . go.j p/cgi -bin/tran_web_cgi_ej j e 1 2/20/06 



JP,2002-012699,A [DETAILED DESCRIPTION] 



Page 3 of 7 



picoline, N-methyl morpholine, ethyl morpholine, a pyrazole, etc. are mentioned. These amines can mix and use 
independent or two sorts or more. 

[0021] In this invention, having considered the amine compound which is a decomposition processing agent as 1 
weight section use to the urethane resin 16 which is a decomposition product-ed - the 100 weight sections If there 
are few ratios of the decomposition processing agent of an amine processing agent than this, urethane resin will not 
fully be disassembled. Even if a solid-state component remains, the viscosity of a decomposition product becomes 
high, consequently it mixes a decomposition product, an epoxy resin, or isocyanate and it compounds a resin 
constituent, there is a possibility that the homogeneity of a resin constituent may worsen. Moreover, when there are 
more ratios of a decomposition processing agent than the above-mentioned range, even if it mixes with a 
decomposition product and an epoxy resin, there is a possibility that it may not harden. 
[0022] When there are many ratios of a decomposition processing agent, the reason which the acquired 
decomposition product and an epoxy resin do not harden is considered not to fully rise and not to harden the 
molecular weight as a result, even if an amine compound fully disassembles urethane resin too much, molecular 
weight falls too much and an epoxy resin and a resultant are compounded. 

[0023] Moreover, when there were more ratios of a decomposition processing agent than the above-mentioned 
range, this decomposition product and isocyanate are made to react and urethane resin is reproduced, an unreacted 
amine compound remains in a decomposition product, the amine compound in synthetic powder becomes 
superfluous, and an effectiveness reaction rate speeds up too much. Consequently, there is a possibility that it may 
become impossible to make a raw material component into homogeneity. 

[0024] It is thought that it does not fully rise and the molecular weight is not hardened as a result even if an amine 
compound fully disassembles urethane resin too much, molecular weight falls too much as other reasons and an 
epoxy resin and a resultant are compounded. 

[0025] Next, in this invention, it is desirable to perform the reaction of urethane resin and an amine compound with 
kneading, and it explains the reason below. 

[0026] There are few ratios of the amine compound which serves as a decomposition processing agent to the 
urethane resin which is solid-state-like a decomposition product-ed, and when using urethane foam especially as 
urethane resin, the volume ratio of the decomposition processing agent to a decomposition product-ed becomes a 
very small thing. Therefore, it is desirable to carry out a pyrogenetic reaction, kneading the mixture of urethane 
resin and an amine compound for an amine compound, homogeneity and in order to make urethane resin contact 
promptly and to make it react. It is thought that the property which is easy to harden when dispersion in the 
presentation by the denaturation object of a decomposition product etc. is controlled, consequently it uses with an 
epoxy resin at reacting promptly in this way especially is acquired. 

[0027] What is necessary is to press the mixture which consists of urethane resin and an amine compound as a 
kneading machine, to scour, mixing both, namely, to be able to knead, and just to be able to heat mixture, kneading 
further. 

[0028] For example, it is not restricted to the biaxial extrusion machine mentioned above, but especially if 1 shaft 
extrusion machine, a continuous system kneader, Mono pump, etc. can knead with heating, it can be used, without 
being restricted. Since especially these kneading machines can process a decomposition reaction continuously, they 
fit disassembly of a lot of urethane resin. 

[0029] As an example of a concrete kneading machine, while the schematic diagram of an extrusion machine is 
shown, the decomposition approach of the urethane resin of this invention is explained concretely here. 
[0030] Urethane resin is thrown in from input port 1, is thrown into raw material input port 3 in the condition of 
having been ground, and is conveyed by the reaction container 2. The reaction container 2 is a cylindrical shape- 
like, the screw 1 1 (here one shaft) is arranged in the reaction container 2, and it is conveyed in the regurgitation 
nozzle 10 direction, kneading urethane resin by rotating a screw. 

[003 1] Moreover, raw material input port 3 is adjoined and the decomposition agent inlet 6 is established in the 
reaction container 2. The amine compound contained by the decomposition agent tank 4 is poured in from the 
decomposition agent inlet 6 by the liquid perfusion pump 5, and it is kneaded, being mixed with the urethane resin 
thrown in from the raw material inlet 3. 

[0032] Moreover, the vent-port 7 is formed near the back end section (spouting nozzle) of the reaction container 2, 
and the foaming agent contained in the urethane resin (decomposition product) conveyed on the screw 1 1 is 
attracted by the vacuum pump 9 connected to the vent-port 7, and is condensed by the capacitor 8. 
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[0033] And the urethane resin (decomposition product) with which foaming agents were collected is extruded from 
the regurgitation nozzle 10. 

[0034] Although urethane resin and an amine compound were made separate and fed into the kneading machine in 
explanation of drawing 1 , it is more desirable respectively to distribute and infiltrate urethane resin and to throw an 
amine compound into it from raw material input port beforehand, rather than supplying to a kneading machine 
according to an individual. Since the volume ratio of an amine compound to urethane resin is very small as 
mentioned above, it becomes possible for the bulk density of urethane resin to become small by performing such 
pretreatment, and to perform a decomposition reaction more promptly. Furthermore, although urethane resin has a 
difficult field in respect of handling, such as an injection of a kneading machine, since it is an ingredient which 
static electricity tends [ comparatively ] to generate, a decomposition agent is distributed and infiltrated beforehand, 
static electricity is made hard to produce by making urethane resin swell, and handling becomes easy. 
[0035] As for the swelling approach, it is desirable to feed urethane resin and an amine compound into a container 
with for example, a stirring function by the predetermined ratio, and to carry out stirring mixing of both in a room 
temperature -130 degree C temperature requirement. If processing temperature is too high, a decomposition 
reaction will arise and a homogeneous decomposition product will no longer be acquired. 

[0036] What is necessary is just to usually perform it at 170 degrees C - 250 degrees C more preferably 130 degrees 
C - 300 degrees C, although heating with a kneading machine changes somewhat with classes of amine compound 
which is urethane resin and the decomposition processing agent to decompose. Furthermore, what is necessary is 
just to perform heating time in 3 minutes - about 10 minutes more preferably 1 minute to about 20 minutes. 
Whenever [ stoving temperature ] is higher than 300 degrees C, or there is a possibility of decomposing to C-C 
association which forms urethane resin further, and being overreacting if heating time is longer than 20 minutes, 
and when whenever [ stoving temperature ] is lower than 130 degrees C or heating time becomes shorter than 20 
minutes, there is a possibility that it may become impossible to fully disassemble urethane resin. 
[0037] Moreover, in case foaming urethane resin is disassembled as urethane resin, the decomposition approach of 
the urethane resin of this invention is suitable. 

[0038] Foaming agents, such as chlorofluocarbon, are mixing into urethane foam, and it is necessary to separate and 
collect chlorofluocarbon etc. from an environmental side etc. Usually, although the foaming agents which the 
foaming agent in foaming resin crushes foaming resin, and are contained in air bubbles are separated and collected, 
since foaming agents tend to be scattered about by this approach, recovery is difficult, and although the foaming 
agents in a eel are collected even if it crushes finely, it is difficult [ it ] to carry out separation recovery of the 
foaming agent currently distributed in the urethane resin which forms the eel film. Like this invention, if urethane 
resin is disassembled, since it dissociates as a gas out of a decomposition product (liquid) during a decomposition 
reaction, a foaming agent can raise separability and recovery nature. 

[0039] Moreover, when there are many amounts of the amine compound which is a decomposition agent, there is a 
possibility that may dissolve in the amine compound of foaming agents, such as chlorofluocarbon, and the 
separation recovery nature of a foaming agent may fall, but since there are few ratios of the amine compound used 
in this invention, it becomes possible to perform separation and recovery of a foaming agent efficiently. 
[0040] Thus, since it is decomposed into a homogeneous liquid condition, the decomposition product acquired by 
disassembling urethane resin can be recycled in a recycled article as it is, without passing through processes, such 
as distillation and an extract. 

[0041] It can harden, if this decomposition product is made to mix an epoxy resin especially, ari epoxy resin can be 
obtained, it can be rich in elasticity and the resin constituent of high endurance can be obtained. At this time, the 
ratio of a decomposition product and an epoxy resin should just make an epoxy resin the 10 - 100 weight section for 
example, to the decomposition product 100 weight section. Moreover, it is also possible to reproduce this 
decomposition product as urethane resin as it is, or to carry out copolymerization to other monomers etc., and to 
create various resin constituents, such as polyester, a polyamide, and nylon. On the occasion of playback, the 
diluent of a decomposition product can be added if needed and a viscosity controlling agent can also be performed. 
The alcohols and polyols which have an isocyanate reactivity hydrogen atom as a diluent or ester, and water may be 
used. Alcohol univalent [ as said alcohols /, such as a methanol, ethanol, and propanol, ], Ethylene glycol, a 
diethylene glycol, propylene glycol, A TORIME methylene glycol, 1,4-butanedioI, 1,5-pentanediol, 1,6-hexanediol, 
polyoxy ethylene glycol and a polyoxypfopylene glycol, Divalent alcohol, such as polypropylene (ethylene) polyol 
and a polytetramethylene ether glycol, What added ethyleneoxide, propylene oxide, a tetrahydrofuran, etc. is 
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mentioned to these, such as trivalent alcohol, such as a glycerol. Moreover, as ester, adipic-acid system polyester, 
phthalic-acid system polyester, poly caprolactone polyester, acrylic ester, etc. can be mentioned. Furthermore, that 
in which alcohols, such as ethylene glycol, 1, and 4-Buta Diol, carried out the polymerization to these ester may be 
used. These diluents have especially desirable use of the same compound as the polyol component used for the 
creation time of the urethane resin which is a decomposition product-ed, or its low molecular weight compound. 
[0042] 

[Example] Hereafter, an example explains this invention to a detail. 

[0043] In this example, where urethane resin A or urethane resin B shown below is ground, it was used as a 
decomposition product-ed. 

[0044] Polymethylene-polyphenyl-polyisocyanate (MDI) 68g was added to urethane resin A poly ethylene-glycol 
(Nippon Oil & Fats [ Co., Ltd. ] make: polyethylene glycol 400) lOOg, after carrying out high-speed stirring, poured 
into the mold, it was made to harden at a room temperature, and urethane resin A was prepared. 
[0045] The urethane resin used for the urethane resin B used refrigerator as a heat insulator was prepared as 
urethane resin B. 

[0046] It set to decomposition of urethane foam> example 1 this example, and in the biaxial extrusion machine 
(Toshiba Machine [ Co., Ltd. ] make: TEM-37BS), urethane resin and an amine compound were kneaded and 
heated and urethane resin was disassembled. 

[0047] First, the cylinder temperature of an extrusion machine was set as 190 degrees C. 

[0048] Urethane resin A was supplied by 5.65 kg/h from the raw material input port of an extrusion machine, and 
diethanolamine 0.35 kg/h as an amine compound was supplied to the drug solution input port of an extrusion 
machine with the pump at coincidence. 

[0049] When mixing time was changed and the condition of a decomposition product was investigated, when 
mixing time is made into 4 minutes and 45 seconds or more, the decomposition product serves as a****** liquid 
of yellow transparence with which solid content does not remain, and it has checked decomposing completely. 
[0050] In addition, when picking out a decomposition product from a kneading machine, the vacuum pump 
removed the foaming agent. 

[0051] When urethane resin was disassembled like the example 1 except for having made the amount of supply of 
5.6 kg/h and an amine compound into 0.28 kg/h for urethane resin A supplied to an example 2 kneading machine, 
and mixing time was made into 5 minutes and 55 seconds or more, it has checked disassembling a decomposition 
product into the ****** liquid of yellow transparence completely. 

[0052] As example 3 pretreatment, it supplies to the mixer with which the stirring function attached urethane resin 
A6kg and diethanolamine 0.1kg as an amine compound, and where the inside of a container is held at 100 degrees 
C, it stirred for 1 hour, and the decomposition agent was distributed and infiltrated at urethane resin. 
[0053] Decomposition processing was performed for the urethane resin which performed this pretreatment using 
the biaxial extrusion machine. 

[0054] In this example, the cylinder temperature of an extrusion machine was set as 210 degrees C, and urethane 
resin 6 kg/h which pretreated was supplied to the extrusion machine. 

[0055] When mixing time was setup in 6 minutes using the same kneading machine as an example 1, the 
decomposition product in which a formed element remains somewhat with the ****** liquid of yellow 
transparence was acquired. 

[0056] It returned by 7.5 kg/h with the pump which has connected this decomposition product to a raw material 
injection side vent with the pump, and the 2.5 kg/h injection of the urethane resin A which has not been swollen 
was newly carried out, and when kneading was performed for 6 minutes, the ****** liquid was obtained as a 
decomposition product by yellow transparence without a solid-state component. In addition, the final weight ratio 
of the amine compound of this example and urethane resin is about 1:80. 

[0057] As example 4 pretreatment, it supplied to the mixer with which the stirring function attached urethane resin 
A2kg and diethanolamine 0.1kg as an amine compound, where the inside of a container is held at 100 degrees C, it 
stirred for 1 hour, and the decomposition agent was infiltrated into urethane resin. 

[0058] Decomposition processing was performed for the urethane resin which performed this pretreatment using 
the biaxial extrusion machine. 

[0059] In this example, the cylinder temperature of an extrusion machine was set as 190 degrees C, and urethane 
resin 18 kg/h which pretreated was supplied to the extrusion machine. 
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[0060] When mixing time was set as 3 minutes and 30 seconds or more, it checked that the decomposition product 
was disassembled completely. 

[0061] Urethane resin B as a decomposition product-ed [ example 5 ] was supplied to the kneading machine by 6 
kg/h, the input of an amine compound was carried out in 0.075kg/h, and urethane resin was disassembled like the 
example 1 except for having set the cylinder temperature as 210 degrees C. 

[0062] Consequently, when mixing time was set as 4 minutes and 45 seconds or more, it checked that urethane 
resin could be disassembled in the shape of [ perfect ] a liquid. 

[0063] Diethanolamine 0. 1kg as an amine compound was dropped gradually, having supplied urethane resin B-2kg 
as an agent decomposed [ example 6 ] to the Henschel mixer, and carrying out high-speed stirring. When it stirs for 
10 minutes and the decomposition agent was distributed and infiltrated at the room temperature at urethane resin, 
the apparent volume decreased to 70 or less percent. 

[0064] Urethane resin was disassembled for the urethane resin which performed this pretreatment like the example 
4. 

[0065] Consequently, when mixing time was set as 5 minutes and 30 seconds or more, it checked that urethane 
resin could be disassembled into a perfect liquid condition. 

[0066] Except for having carried out the input in an example 7 amine compound in 0.3kg/h, urethane resin was 
disassembled like the example 5. 

[0067] Consequently, when mixing time was set as 6 minutes and 30 seconds or more, it checked that urethane 

resin could be disassembled in the shape of [ perfect ] a liquid. 

[0068] Urethane resin was disassembled in example 8 this example, without kneading. 

[0069] Temperature control of the well -closed container which the heating function and the stirring function 

attached was carried out to 190 degrees C, 6kg urethane resin B was supplied, 0.6kg of diethanolamines was 

supplied further, and overheating stirring was carried out. After predetermined time amount passed, the foaming 

agent was removed and condensed with the vacuum pump linked to a well-closed container, and it collected from 

the capacitor. It is liquefied and the thing which do not have a solid after after [ of since a raw material is thrown 

in ] 60 minutes and which is decomposed completely has been checked. 

[0070] When urethane resin was disassembled completely like the example 1 except for having made the amount of 
an example of comparison 1 amine compound into 6 kg/h, and mixing time was set up in 5 minutes or more, it 
checked that it could decompose into a perfect liquid without a solid-state component. 

[0071] The acquired decomposition product was the liquid divided into two phases which consist of the yellow 
transparence upper liquid and purplish red transparence lower layer liquid. 

[0072] Temperature control of the well -closed container which the example heating function of reference and the 
stirring function attached was carried out to 190 degrees C, 3kg urethane resin B was supplied, 0.6kg of 
diethanolamines was supplied further, and heating stirring was carried out. 

[0073] The foaming agent was removed and the decomposition product was acquired, after carrying out heating 
stirring for 60 minutes. The decomposition product was not completely decomposed by the orange solid-state 
carried out in a low voice. 

[0074] Here, the conditions for liquefying completely the urethane resin of an example 1 thru/or 7, and the example 
1 of a comparison and conditions when the example of reference is nonliquefiable were summarized in Table 1 
[Table 1] 
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the <playback of decomposition product> example 9 - 100g of decomposition products and polyol 50g obtained in 
the example 2 were stirred and mixed first. Furthermore MDI80g was added and stirred and mixed liquor was 
created. 

[0075] When the obtained mixed liquor was put into the mold and it was left at the room temperature on the 1st, 
foaming hardening was carried out and the resin constituent was obtained. 180 kg/m3 and urethane foam about 5 
times the expansion ratio of this generated the consistency of this resin constituent. 

[0076] Temperature control of the 40g of the decomposition products generated in the example 10 example 2 is 
carried out to 60 degrees C, lOg (Asahi Chemical [ Co., Ltd. ] make: Epicoat 4100E) of epoxy resins is put in, and 
they are stirred. After putting in and carrying out vacuum degassing to the mold, when it puts into 120-degree C 
oven and one evening was stiffened, rubber-like resin molding generated. 

[0077] Temperature control of the 40g of the decomposition products generated in the example 1 1 example 8 is 
carried out to 60 degrees C, lOg (Asahi Chemical [ Co., Ltd. ] make: Epicoat 4100E) of epoxy resins is put in, and 
they are stirred. After putting in and carrying out vacuum degassing to the mold, when it puts into 120-degree C 
oven and one evening was stiffened, rubber-like resin molding generated. 

[0078] Temperature control of the 40g of the decomposition products generated in the example 1 of example of 
comparison 2 comparison is carried out to 60 degrees C, 20g (Asahi Chemical [ Co., Ltd. ] make: 4100E) of epoxy 
resins is put in, and they are stirred. After putting in and carrying out vacuum degassing to the mold, it put into 120- 
degree C oven, and 1 ****** wa s not hardened, either, but it was still a liquid. It did not harden, even if it raised 
temperature to 150 degrees C. 
[0079] 

[Effect of the Invention] According to this invention, it becomes possible to decompose into the possible 
decomposition product of reproducing urethane resin to other resin constituents by the easy activity, or to 
manufacture a resin constituent using this decomposition product. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of the extrusion machine concerning this invention. 
Pescription of Notations] 

1 ~ Input port 

2 — Reaction container 

3 — Raw material input port 

4 -- Tank for decomposition agents 

5 - Liquid perfusion pump 

6 -- Decomposition agent inlet 

7 ~ Vent-port 

8 — Capacitor 

9 — Vacuum pump 

10 - Regurgitation nozzle 

1 1 — Screw 
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DRAWINGS 



[Drawing 1] 
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